Augmentation of apoptosis responses in p53-deficient L1210 cells by compounds directed at blocking NFkappaB activation.
A mouse leukemia L1210 cell line (Y8) selected for resistance to deoxyadenosine was found to be deficient in the expression of p53 mRNA and protein while maintaining the expression of WAF1/p21 mRNA and protein even under basal conditions. The Y8 cells were shown to be more sensitive to apoptosis induced by a variety of agents when compared to the parental wild-type (WT) L1210 cells. Roscovitine, an inhibitor of cdk 2 and cdk5, was one of the agents that caused increased apoptosis in the Y8 cells through a pathway that ultimately involved the activation of caspase-3 activity. In these studies, the effects of leflunomide and parthenolide (drugs reported to alter the activation of NFkappaB in a variety of cell types) were studied for their cell cycle and apoptotic effects in WT and Y8 cells as single agents and in combination with roscovitine. Leflunomide at IC50 concentrations had little effect on the cell cycle distribution of either the WT or Y8 cells while at higher concentrations caused a G0/G1 block in Y8 cells. Parthenolide, at IC50 concentrations, caused a G0/G1 cell cycle block in the WT and Y8 cells but at higher concentrations caused a G2/M block in the Y8 cells. The combinations of leflunomide and roscovitine or parthenolide and roscovitine did not alter, in a significant way the cell cycle distribution of the Y8 cells. However, in the presence of the combinations of leflunomide and roscovitine or parthenolide and roscovitine there were large increases in the fraction of Y8 cells undergoing early apoptosis without a corresponding increase in the necrotic fraction of cells. These data show that combinations of agents directed at different pathways or different steps of pathways involved in apoptosis can cause the cells to reach an apoptotic threshold that results in synergistic apoptosis.